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:502-503) focused on levels of research questions appropriate to the design of a research study. This article will focus on data analysis techniques to answer general research questions. Many excellent resources describe statistical tests, and the reader is encouraged to refer to those for specific detail and actual performance of the tests.
The data analysis should be planned at the time the research questions, design, and data collection methods are developed so a reasonable plan for answering the questions will be outlined. Approaches to planning data analysis are summarized in the Table and described further here. The basic differentiation in the analysis of findings is between descriptive and inferential analyses.
Descriptive analysis describes the data about your particular sample; therefore, conclusions can refer only to your sample. Inferential analysis, on the other hand, provides statistical support for the answer to your research question, allowing you to draw inferences about the larger population, from your sample data, as appropriate (Brink, 1988) . How data are collected and measured are important factors in determining data analysis techniques. All of these factors are driven by the research question(s).
Variables are measured through four basic measurement scales: nominal, ordinal, interval, and ratio. Each type of measurement dictates the way in which you collect and subsequently analyze your data. It is,
The level of study and research question asked will determine the type of analysis and statistical tests needed.
therefore, important to consider these types of measurement in your research plan (Brink, 1988 Ordinal level data are measured on a scale of increasing magnitude (although the degree of magnitude is not specified). For example, attitudinal research in which people are asked to express an opinion ranging from strongly agree to strongly disagree with several points in between represents ordinal level data. This is typically represented by Likert type scales.
Interval and ratio level data are represented by quantitative numerical scales and basically treated the same (the difference to remember is that ratio scales have an "absolute zero" and interval scales do not). Data can be added or subtracted and averaged to provide a score on each variable being measured. Research utilizing biological and physiological measurements, such as differences in height and weight, blood pressure, blood gas levels, etc., are treated on interval/ratio scales.
As further clarification, if you were to measure the presence of blood in the urine as related to some chemical exposure, you could measure blood on a nominal scale as either present or absent. On an ordinal scale, you could rank the amount of blood present by the color of urine from none (clear), to little (pink), to moderate (light red), to much (bright red). Some magnitude is expressed to the measurement of blood present, but the amount of blood is not specified. If you tested the urine samples for the number of red blood cells present, a precise measurement of blood on a numerical scale (interval/ratio) would be obtained (Brink, 1988) .
As described in Part 1, Level I research questions lead to exploratory descriptive designs. The data you obtain will need to be categorized and ordered so as to provide a descriptive summary of your findings. Depending on the type of data obtained (nominal, ordinal, interval, ratio) , data are usually presented in frequency distributions and measures of central tendency, such as the mean, median, or mode. A description of how individuals in the sample vary is also presented. The most often used measures of variation are the range and standard deviation. The range shows the highest and lowest scores in the group (extremes in variation), whereas the standard deviation measures the average distance of each subject from the group mean. You also may want to develop charts and graphs to help visually display the meaning of your data. Descriptive analysis might also include looking for statistical relationships among categories or variables. Data collection procedures usually involve the use of questionnaires, interviews, observations, physiological measures, or review of existing data. Highly unstructured data, (e.g., data from open ended questions) will need to be condensed and grouped into categories (nominal data) to quantify the data to be communicated to others.
For example, if you were to ask employees an open ended question about why people use drugs, you would likely get a variety of responses, such as family background, peer pressure, excitement, risk, or low self esteem. Similar responses would be grouped together into several major categories that are mutually exclusive. Frequency tabulations on or about each category can then be made (e.g., how often each response occurred) to describe your data in terms of the characteristics of the subjects and their relationship to other variables (Munro, 1986) .
Data also can be presented as cross tabulations (e.g., 2 X 2 tables) which enable the researcher to examine the relationship between at least two variables, for example, gender and cholesterol. Cross tabulations can be done on more than two variables; however, it should not get so cumbersome as to become confusing and unmanageable (Figure) .
Level II research questions ask about the relationship between variables. In addition to descriptive statistics, several statistical techniques can be used to examine these relationships. It is important to remember that in descriptive studies, causal relationships can not be inferred; rather, hypotheses are derived and later tested for causal relationships.
Two commonly used statistical approaches are the Chi-square test to analyze significant differences between variables presented as categorical data (nominal data), and the Pearson Product Moment Correlation (r) which measures the correlation of two variables together (ordinal or interval/ratio data). For example, you might want to measure the relationship between blood pressure and noise exposure; that is, does blood pressure increase at higher decibel noise levels? A correlational test will tell you if these two variables are related or vary together.
To Commonly used and powerful statistical tests include the t-test for analyzing differences between the means of two groups, or Analysis of Variance for examining differences among several groups. Pearson's (r) for correlational testing was mentioned previously. Logistic and multiple regression techniques and other advanced statistical analyses can be used to further define and analyze relationships among multiple variables.
In summary, the plan for data analysis is intended to provide approaches to answering the research question(s). The level of study and research question asked will determine the type of analysis and statistical tests needed. Your data analysis plan should be completed "up front" in congruence with the research questionts), type, and level of data collected. This will insure a logical flow throughout the study, and the researcher will be less likely to find surprises about how to handle data in the final analysis.
